Vietnam is facing a problem of over-crowding in public hospitals. Long waiting time is a major dissatisfaction for patients. Reducing waiting time benefits not only patients but also hospitals in decreasing overall workload. To identify factors contributing to long waiting time in outpatient clinics, a cross-sectional study was conducted at a national hospital in Vietnam. The time for each process of 7,931 patients who visited the outpatient clinics within Thong Nhat Hospital from 5 to 9 September 2016 was collected from the computerized clinical database. Characteristics of patients (age, sex, address, day of visit, registration time, visited department and test) and waiting times were studied at the outcome measures. Multivariate analyses using the linear regression model was carried out to evaluate the contribution of these factors to the total waiting time. Among 7,931 patients, 52.3% were women, 46.3% were 60-80 years, and 64.8% registered between 5:30 and 9:30. The mean total waiting time was 104.1 minutes. The analysis on total waiting time among 4,564 patients who visited one department without any test showed that department group and registration time were significantly associated with a total waiting time. In 1,259 patients who visited one department with one test, early registration and undergoing blood tests were significantly associated with a longer total waiting time. These results showed that old age, visiting internal medicine departments, early registration time, and undergoing blood tests were factors contributing to a longer total waiting time in the outpatient clinics within Thong Nhat Hospital.
INTRODUCTION
Vietnam is one of the countries of Southeast Asia that has a high-level health care system. Commune health stations provide primary care, and hospitals provide high-level curative and preventive care. According to data from the Ministry of Health, at the end of 2013, there were 1,180 hospitals in Vietnam, including 150 managed by the private sector. Public hospitals are categorized by levels of care and technical services, and are divided into three groups: national hospitals under the Ministry of Health, provincial hospitals, and district hospitals.
1) Currently, Vietnam is facing a problem of over-crowding in public hospitals. As there are no restrictions on health insurance by the law, many patients visit high-level medical institutions rather than low-level ones for treatment. A study in Vietnam showed that 48% of patients came to central hospitals from other provinces and that only 18% of them received the correct level of health services.
2) Thus, the study showed that majority of the patients could be treated at low-level hospitals. The main causes of patients seeking high-level hospitals include larger intake capacity and attractiveness of high-level hospitals due to better techniques and famous doctors.
3)
The over-crowding situation of hospitals usually leads to extremely long waiting times, which is one of the causes of patient dissatisfaction. 4, 5) The Institute of Medicine recommends that at least 90% of patients should meet doctors within 30 minutes of their scheduled appointment times. 6) However, patients wait for 2 to 4 hours in the outpatient departments before consulting with doctors. 7, 8) The duration of waiting times varies depending on health facilities, and many factors affect waiting times, such as quality of medical facilities, quantity and quality of medical equipment, capacity of human resources, speed of a registration process, and patient flow. 9) As a waiting time is important for all patients, the health care system should be better managed and organized. A waiting time is not only a factor that affects patient satisfaction but also one of indexes to evaluate the quality of services rendered to outpatients. 10, 11) Reducing waiting time benefits not only patients but also hospitals in decreasing overall workload.
12)
Thong Nhat Hospital is one of the biggest national hospitals in Ho Chi Minh City and managed by the Ministry of Health. The number of inpatient beds is 1,200. The hospital is one of the specialized medical centers for gerontology in southern Vietnam. The number of health insurance cards used in the hospital has increased dramatically from 40,000 in 2014 to 200,000 in early 2016. The number of outpatients has also increased; however, the number of outpatient clinics and medical staffs has remained unchanged. Each department of outpatient clinics has to examine at least 150-200 patients per day and, especially cardiology department has about 250 patients per day. Efforts of the Vietnamese Ministry of Health have resulted in a reduction in the number of patients per doctor per day to 50 in 2015, with a predicted drop to 35 in 2020. 13) A long waiting time is a major dissatisfaction for patients and is frequently used as an internal evaluation indicator for hospitals. 7, 14) What are underlying causes for a long waiting time at Thong Nhat Hospital? Which part of outpatient clinics plays an important role in the process of providing health care services? Based on these research questions, this study was designed to identify factors that contribute to a long waiting time at outpatient clinics, in order to improve the process for making a waiting time shorter.
MATERIALS AND METHODS

Subjects
A cross-sectional study was conducted at Thong Nhat Hospital, in Ho Chi Minh City, Vietnam. The hospital has 1,200 beds with 35 departments and 1,200 medical staffs. Outpatient clinic includes 20 departments categorized on the basis of type of specialists. Patients who visited outpatient clinic of Thong Nhat Hospital during 1 week, from 5 to 9 September 2016, were considered eligible for enrolment into this study. Exclusion criteria were as follows: (1) patients who did not complete the process of medical consultants from registration to payment, (2) patients who had a severe disease and had to be admitted to the hospital for treatment, (3) patients on priority, such as patients aged above 80 years, pregnant patients or patients with disability, and (4) patients without health insurance coverage.
Data Collection
Data were collected from the computerized clinical database of the hospital. Although a new computer software was introduced in June 2013 to manage patients' information, the system for recording the time for every patient visit to each department was completely set up in September 2016. Because there was no difference in the number of outpatient visits during different weeks, the study period was selected at random as 1 week from 5 to 9 September 2016 (Monday to Friday). The reception for outpatient clinics was open from 5:30 to 16:30. Doctors worked through Monday to Friday from 6:30 to 17:00, with a 1.5-hour break in the afternoons. The patient flow is shown in Fig. 1 . Patients can visit outpatient clinic of the hospital without any appointment. Each Patient is given a number at the registration room and waits for seeing doctors at the consulting room. When doctors order blood tests or imaging tests for patients, patients go to have tests and wait for the results at the laboratory department or the imaging department. Patients see doctors again after getting the results. When patients finish consultation, they pay for medical fees at the cashier and then go to the pharmacy if patients are prescribed with medicine.
Collected data included age, sex, address, waiting times, departments that each patient visited for doctors' consultation, and tests such as blood test and imaging tests. The whole process included registration, blood tests, imaging tests, medical consultations, and payments. In each section, time was automatically recorded into the computers when nurses entered the health insurance code of each patient. Twenty departments of the outpatient clinic were divided into four groups: "internal medicine" (cardiology, respiratory, gastroenterology, nephrology, infectious diseases, rheumatology, endocrinology, and neurology); "surgery" (neurosurgery, urology, thoracic and vascular surgery, orthopedic and trauma surgery, and general surgery); "oncology"; and "others" (otolaryngology, ophthalmology, odontology, dermatology, and traditional medicine). Imaging tests included radiography, CT scan, MRI, electrocardiography (ECG), ultrasonography, and endoscopy. Waiting times of each process were collected for individual patients as follows: waiting time before consulting doctors (T1), waiting time before laboratory tests (T2), waiting time before imaging tests (T3), waiting time to receive results of laboratory tests (T4), and waiting time for payment (T5). Total waiting time (T) was calculated as follows: In case of patients who underwent both blood tests and imaging tests, the total waiting time was the sum of waiting times of all processes (T1 + T2 + T3 + T4 + T5). Total waiting times of patients who underwent no test, underwent blood tests, and underwent imaging tests were calculated as T1 + T5, T1 + T2 + T4 + T5, and T1 + T3 + T5, respectively.
Statistical Analysis
The descriptive statistical method was used to analyze the data using frequency, percentage, and mean and standard deviation. Statistical analysis was performed using the one-way ANOVA test to compare the mean of total waiting time with departments, registration time, visiting day, and presence or absence of medical examination. The significance of these factors with total waiting time was examined by multivariate analyses using the linear regression model. SPSS version 22.0 (IBM SPSS Inc.) was used for all data analysis. A P value of less than 0.05 was regarded to be significant.
Ethical Issues
The data were collected from the computerized clinical database of the hospital after obtaining permission from the director of Thong Nhat Hospital. To protect personal information, data were anonymized in a linkable fashion before analysis. This study was conducted as a management activity of the hospital.
RESULTS
Patient Characteristics
A total of 12,299 patients visited the outpatient clinics within Thong Nhat Hospital from 5 to 9 September 2016. The mean number of outpatients per day was 2,460. Data of 7,931 patients were collected in this study as 4,368 patients did not fulfill the inclusion criteria. Of 7,931 patients, women accounted for 52.3%, and 96.8% lived in Ho Chi Minh City (Table 1) . Most patients were older than 40 years with the predominant age group being between 60 and 80 years (46.3%). Most patients visited early in the morning, from 5:30 to 9:30, and there was no marked difference in the number of patients visiting on different days of the week (Table 1) . Patients who visited only one department without undergoing any tests were 4,564 (Table 2) , and the total number of visits of all departments was 9,530 among 7,931 patients. More than half the number of patient visits (59.3%) were the department group of internal medicine (Table 3) , and especially 62.8% visits among age group 60 -80 years old were the internal medicine group. Fig. 2 shows the distribution of total waiting times of all 7,931 patients. The number of patients whose total waiting times were <0.5 hour, 0.5-1 hour, and 1-1.5 hours were 1,793 (22.6%), 1,655 (20.9%), and 1,278 (16.1%), respectively. The number of patients decreased as their total waiting time became longer. However, 383 patients (4.8%) had total waiting time longer than 5 hours. Total waiting time ranged from 4 to 623 minutes, with a mean of 104.1 minutes. This table shows the number of visits of the department groups and the total number of visits was 9,530, because 1,343 and 128 patients visited two and three departments. Among the five processes, the mean waiting time was the longest for receiving results of blood tests (124.3 minutes) and the second longest was for undergoing imaging tests (78.4 minutes) ( Table 4 ). Among patients whose total waiting time was <0.5 hour, most patients (83.3%) visited only one department, and only one and 14 patients had blood test and imaging tests, respectively. There were 16 patients who waited for 9 hours or more. Among the 16 patients, 5 patients (31.2%) visited two or three departments and all patients had both blood and imaging tests. Their registration time was between 7:35 and 9:04.
Waiting Time
Correlation of Total Waiting Time with Variables of Patients
The total waiting time was significantly associated with the number of tests, the number of visited departments, day of the week, registration time, and department groups (P<0.001), as shown in Table 5 . Patients who either registered earlier or visited more departments had a longer total waiting time. Among the analyzed parameters considering the registration time and department groups, time from 14:01 to 16:00 and the group of "others" showed the shortest total waiting time.
Analysis among Patients Who Visited One Department Without any Test
There were 4,564 patients who visited only one department without undergoing any test. Table 6 shows the contribution of age group, department group, registration time, and day of the week to a total waiting time. Department group and registration time were the main factors contributing to a longer total waiting time. The total waiting time was significantly longer for patients above 40 years old. Those registered in 5:30-7:30 had a longer total waiting time. The group of "internal medicine" showed the longest waiting time among the department groups. Total waiting times on Tuesday, Thursday, and Friday were significantly longer compared with Monday (Table 6 ).
Analysis among Patients Who Visited One Department with One Test
Linear regression analysis using data of patients who visited one department and underwent one test (N=1,259) showed that blood tests and imaging tests were the main factors that influenced a total waiting time, as shown in Table 7 . Undergoing a blood test was associated with a significantly longer waiting time than an imaging test. When patients underwent a blood test, their waiting time was prolonged by more than 13.9 times. The group of patients registered between 9:30 and 11:00 waited 28 times longer than those registered between 5:30 and 7:30. 
DISCUSSION
In this study, we found that age, visited department, registration time, day of the week, and undergoing tests were the factors significantly associated with total waiting time among outpatients at Thong Nhat Hospital. The earlier registration procedure would result in a longer waiting time and this association was significant in two groups of patients (patients who visited one department without undergoing any test and patients who visited one department and underwent one test), suggesting that this association with a long waiting time was independent of having availed tests. This was particularly applicable to most of the patients (64.8%) registered before 9:30 and the reason behind could be that many patients assumed that they would be able to get treatment earlier if they registered early-on. Results of previous studies conducted in Saudi Arabia, Indonesia and China corresponded with the result of this study. 5, 13, 15) However, the result of a study in Bach Mai Hospital, the largest hospital in Ha Noi, the capital of Vietnam, was different. In Bach Mai Hospital, patients who arrived before 8:00 had the shortest waiting time (44 minutes) while patients who came after 11:00 and in the afternoon had the longest (more than 3 hours). 16) This difference might be due to the type of systems in hospitals, the number of doctors and clinics, availability of specialists, and/or characteristics of patients. Bach Mai Hospital has 1,800 beds and more medical staffs than Thong Nhat Hospital. The outpatient clinic in Bach Mai Hospital has 70 departments, opens 6 days per week, and begins doctors' consultations at 6 o'clock, while Thong Nhat Hospital has 20 departments, opens 5 days per week, and begins at 6:30 hours. The larger capacity to intake patients at Bach Mai Hospital might be the reason why patients did not have to wait for a long time early in the morning.
Two of the longest processes were receiving results of blood tests and undergoing imaging tests. This finding was similar to results of the studies conducted at National Dermatology Hospital and Bach Mai Hospital in Vietnam, 16, 17) although the waiting time to have tests in this study was three times longer than that of the Bach Mai Hospital. The reason is assumed to be a lack of equipment and machines when many patients needed to have the tests. As elderly patients aged 60 to 80 years accounted for 46.3% of the patients, it was assumed that most patients had multiple diseases and needed to undergo tests. Although the reports of laboratory tests were automatically uploaded into the computer system, patients did not know the time when they would have to come back to know the results of blood tests. Making an announcement or displaying the patient's number on a monitor when their results are available would help to shorten a waiting time to get results of blood tests. A waiting time was different among various departments with regard to doctors' consultations. This study showed that the department group of "internal medicine" had the longest waiting time as well as the highest number of patients among patients who visited one department without any test. This was a new finding that a visited department was a factor associated to a longer waiting time. There has been no previous study that has focused on the association between departments and a waiting time. This observation can be explained by the probable existence of an insufficiently running system in which a limited number of medical staff has to accept a large number of patients early in the morning and this might lead to a longer waiting time as compared to the department group of others. These results suggest that the best way to reduce the overload would be increasing the number of rooms and staff of the internal medicine departments.
A previous study has reported that three major factors associated with a long wait time are registration time, insufficient number of physicians, and insufficient number of counter staff. 9) Early arrival was found to be one of three challenges related to patient flow in this study as well as in another previous studies. 5, 18) An appointment system could be recommended that does not permit patients to come earlier than 30 minutes before the scheduled appointment time. 5, 13) Chen et al. found that a flexible schedule for doctors, which increased the number of doctors early in the morning and reduced in the afternoon, helped in decreasing a waiting time.
12) Future studies should evaluate a waiting time before and after interventions and consider total waiting time in various hospitals at different levels of the healthcare system in Vietnam.
This study used the computer system of automatic time recording for evaluating waiting time in all processes of outpatients at a national hospital in Vietnam. To the best of our knowledge, this is the first study in Ho Chi Minh City to use data recorded by the computer system for the evaluation of a waiting time of outpatients in all departments. The data were collected from 7,931 patients and was large enough to evaluate a waiting time. Several previous studies on waiting time were conducted at only outpatient clinics or emergency departments with a limited number of patients' data or surveys using questionnaires. 4, 7, 17) The limitations of this study, however, are as follows. First, our computer system could not identify a waiting time across different imaging tests and laboratory tests, or record a waiting time at the pharmacy. However, the computer system is useful enough to save lots of time for both medical staffs and patients in recording of data and to reduce human bias. It also helps researchers to extract data and analyze it easily. The existing electronic database systems should be updated to record a waiting time as hospital staff hope. Second, this study was conducted at only one national hospital. The results cannot be generalized to the whole health system of Vietnam, because the distribution of waiting times may be different among hospitals at different levels of the healthcare system. However, most national hospitals have the same over-crowding situation. The methods of this study will help other hospitals to find factors associated to a long waiting time.
In conclusion, this study showed that the mean total waiting time was 104.1 minutes at the outpatient clinic of Thong Nhat Hospital. Older age, visiting internal medicine departments, early registration time, and undergoing tests were significantly associated with a longer total waiting time. Registration time, especially, was found to strongly affect a total waiting time. Based on these results, introduction of an appointment system and announcement of the time to get results of blood test as well as a flexible schedule for doctors may be recommended in order to reduce a waiting time.
